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[Received by the International Bureau on 27 June 2004 (27.07.2004); 

original claims 1-21 and 23-32 unchanged, 
original claim 22 replaced by amended claim 22, claims 33-70 added 

a lower cam assembly coupled to the lower tubular support member comprising; 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding ana of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly ore interleaved with and overlap 
the cam arms of the lower cam assembly; and 

a plurality of lower expansion cone segments interleaved wife cam arms of the lower cam 

assembly, each lower expansion cone segment pivotally coupled to the internal flange 
of the lower tubular support member and mating with the inclined surface of a 
corresponding one of the cam arms of the upper cam assembly; and wherein the 
apparatus further comprises: 

means for releasably coupling the upper tubular support member to the lower tubular support 
member; and 

means for limiting movement of the upper tubular support member relative to the lower 
tubular support member. 

22. The apparatus of claim 21, further comprising: 
means for pivoting the upper expansion cone segments; and 
means for pivoting Ac lower expansion cone segments. 

23. The apparatus of ckim 20, further comprising: 

means for pulling the collapsible expansion cone through the expandable tubular member. 

24. A collapsible expansion cone, comprising; 
an upper cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper cam 

assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam anus extending from the tubular base in an upward longitudinal direction, each cam 
arm defining an inclined surface that mates with the 
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member using the cup seals. 

31 . (Original) The method of claim 28 t wherein the tubular support member comprises an 

upper tubular support member and a lower tubular support member, and 
wherein collapsing the collapsble expansion cone comprises displacing the 
upper tubular member relative to the lower tubular support member. 

32. (Original) The method of claim 31, wherein the collapsible expansion cone comprises: 
an upper cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper 

cam assembly and plvotally coupled to the upper tubular support member; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
Inclined surface of a corresponding one of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interleaved with and overlap 
the cam arms of the lower cam assembly; and 
a plurality of lower expansion cone segments Interleaved with cam arms of the lower cam 

assembly, each lower expansion cone segment plvotally coupled to the lower tubular 
support member and mating with the inclined surface of a corresponding one of the 
cam arms of the upper cam assembly. 

33. (New) A method of radially expanding and plastically deforming an expandable 
tubular member, comprising: 

supporting the expandable tubular member using a tubular support member ami a 

collapsible expansion device; 
Injecting a fluidic material into the tubular support member; 
sensing the operating pressure of the injected flutdic material within a first interior 

portion of the tubular support member. 
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displacing the collapsible expansion device relative to the expandable tubular 

member when the sensed operating pressure of the irtfected fluidic material 
exceeds a predetermined level within the first interior portion of the tubular 
support member, 

sensing the operating pressure of the injected fluidic material within a second interior 

portion of the tubular support member; and 
collapsing the collapsible expansion device when the sensed operating pressure of 

the injected fluidic material exceeds a predetermined level within the second 

Interior portion of the tubular support member. 



34. (New) The method of claim 33, further comprising: 

pulling the collapsible expansion device through the expandable tubular member 

when the sensed operating pressure of the injected fluidic material exceeds a 
predetermined level within the first interior portion of the tubular support 
member. 



35. (New) The method of dalm 34, wherein pulling the collapsible expansion device 
through the expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member 
using the cup seals. 



36. (New) The method of dalm 33. wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member; and wherein collapsing 
the collapsible expansion device comprises displadng the upper tubular member relative to 
the lower tubular support member. 



37. (New) A system for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

means for supporting the expandable tubular member using a tubular support 
member and a collapsible expansion device; 

means for Injecting a fluidic material into the tubular support member; 
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means for sensing the operating pressure of the injected fluidic material within a first 

interior portion of the tubular support member; 
means for displacing the collapsible expansion device relative to the expandable 

tubular member when the sensed operating pressure of the injected fluidic 

material exceeds a predetermined level within the first Interior portion of the 

tubular support member; 
means for sensing the operating pressure of the Injected fluidic material within a 

second interior portion of the tubular support member; and 
means for collapsing the collapsible expansion device when the sensed operating 

pressure of the injected fluidic material exceeds a predetermined level within 

the second interior portion of the tubular support member. 

38. (New) The system of daim 37, further comprising: 

means for pulling the collapsible expansion device through the expandable tubular 
member when the sensed operating pressure of the injected fluidic material 
exceeds a predetermined level within the first interior portion of the tubular 
support member. 

39. (New) The system of claim 38, wherein means for pulling the collapsible expansion 
device through the expandable tubular member comprises: 

means for coupling one or more cup seals to the tubular support member above the 

collapsible expansion device; 
means for pressuring the interior of the expandable tubular member below the cup 

seals; and 

means for puffing the collapsible expansion device through the expandable tubular 
member using the cup seals. 

40. (New) The system of daim 37, wherein the tubular support member comprises an 
upper tubular support member and a tower tubular support member; and wherein means for 
collapsing the collapsible expansion device comprises means for displacing the upper 
tubular member relative to the lower tubular support member. 

41 . (New) A method of radially expanding and plastically deforming a tubular member, 
comprising: 
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pressurizing an interior portion of the tubular member, and 

displacing an expansion device through the pressurized interior portion of the tubular 
member. 

42. (New) The method of daim 41, wherein pressurising an interior portion of the tubular 
member comprises pressurizing an annular interior portion of the tubular member. 

43. (New) The method of claim 41 , wherein displacing an expansion device through the 
pressurized interior portion of the tubular member comprises pulling the expansion device 
through the pressurized interior portion of the tubular member. 

44. (New) The method of claim 43 f wherein pulling the expansion device through the 
pressurized interior portion of the tubular member comprises using the operating pressure of 
the pressurized interior portion of the tubular member to pull the expansion device through 
the pressurized Interior portion of the tubular member. 

45. (New) A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for pressurizing an Interior portion of the tubular member; and 
means lor displacing an expansion device through the pressurized interior portion of 
the tubular member. 

46. (New) The system of daim 45, wherein means for pressurizing an Interior portion of 
the tubular member comprises means for pressurizing an annular Interior portion of the 
tubular member. 

47. (New) The system of daim 45, wherein means for displadng an expansion device 
through the pressurized interior portion of the tubular member comprises means for pulling 
the expansion device through the pressurized interior portion of the tubular member 

48. (New) The system of daim 47, wherein means for pulling the expansion device 
through the pressurized interior portion of the tubular member comprises means for using 
the operating pressure of the pressurized interior portion of the tubular member to puD the 
expansion device through the pressurized interior portion of the tubular member. 
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49. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

an upper tubular support member; 

one or more cup seals coupled to the exterior surface of the upper tubular support 
member for sealing an interface between the upper tubular support member 
and the expandable tubular member, 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper tubular support member; and 
a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining a camming surface; 

a plurality of upper expansion segments Interleaved with the cam arms of the upper 
cam assembly and pivotally coupled to the tubular support member; 

a lower tubular support member; and 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining a camming surface that 
mates with a corresponding one of the upper expansion segments; 
wherein the cams arms of the upper cam assembly are Interleaved with and 
overlap the cam arms of the tower cam assembly: and 
a plurality of lower expansion cone interleaved with cam arms of the lower cam 

assembly, each lower expansion cone pivotally coupled to the lower tubular 
support member and mating with the camming surface of a corresponding 
one of the cam arms of the upper cam assembly; 
wherein the lower expansion segments interleave and overlap the upper expansion 
segments; and 

wherein the upper and lower expansion segments together define an external 
surface for plastically deforming and radially expanding the expandable 
tubular member. 



SO. (New) The apparatus of claim 49, wherein the upper tubular support member 
comprises: 
a safety collar; 
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a torque plate coupled to the safety collar comprising a plurality of drcumferentlally 

spaced apart meshing teeth at an end; 
an upper mandrel comprising a plurality of drcumferentlally spaced apart meshing 

teeth at one end for engaging the meshing teeih of the torque plate and an 

external flange at another end; and 
a lower mandrel coupled to the external flange of the upper mandrel comprising an 

external flange comprising a plurality of drcumferentlally spaced apart 

meshing teeth. 

51 . (New) The apparatus of daim 50, wherein the tubular base of the upper cam 
assembly comprises a plurality of drcumferentlally spaced apart meshing teeth for engaging 
the meshing teeth of the external flange of the lower mandrel. 

52. (New) The apparatus of daim 50, further comprising: 

a stop nut coupled to an end of the lower mandrel for limiting the movement of the 
lower tubular member relative to the lower mandrel. 

53. (New) The apparatus of daim 50, further comprising: 

ioddng dogs coupled to the lower mandrel. 

54. (New) The apparatus of daim 49, wherein the lower tubular support member 
comprises: 

a float shoe adapter comprising a plurality of drcumferentlally spaced apart meshing 
teeth at one end, an internal flange, and a torsional coupling at another end; 

a lower retaining sleeve coupled to an end of the float shoe adapter comprising an 
internal flange for plvotaily engaging the lower expansion segments; and 

a retaining sleeve received within the float shoe adapter releasably coupled to the 
upper tubular support member. 

55. (New) The apparatus of daim 54, wherein an end of the retaining sleeve abuts an 
end of the tubular base of the lower cam assembly. 

56. (New) The apparatus of daim 54, wherein the tubular base of the lower cam 
assembly comprises a plurality of drcumferentelly spaced apart meshing teeth for engaging 



40 

AMENDED SHEET (ARTICLE 19) 



WO 2003/078785 



PCT/US2003/004837 



the meshing teeth of the float shoe adaptor. 

57. (New) The apparatus of claim 64, further comprising: 

a float shoe releasably coupled to the torsional coupling of the float shoe adaptor, 
and 

an expandable tubular member coupled to the float shoe and supported by and 
movably coupled to the upper and lower expansion segments. 

58. (New) The apparatus of daim 49, further comprising: 

one or more shear pins coupled between the upper tubular support member and the 
lower tubular support member. 

59. (New) The apparatus of claim 49. further comprising: 

a stop member coupled to the upper tubular support member for limiting movement 
of the upper tubular support member relative to the lower tubular support 
member. 

60. (New) The apparatus of claim 49, further comprising: 

a float shoe releasably coupled to the lower tubular support member that defines a 

valveable passage; and 
an expandable tubular member coupled to the float shoe and supported by and 

movably coupled to the upper and lower expansion segments. 

61 . (New) The apparatus of claim 49, wherein each upper expansion segment 
comprises: 

a portion defining a surface Including a hinge groove for pivotally coupling the upper 
expansion segment; and 

wherein each lower expansion cone segment comprises: 

a portion defining a surface Including a hinge groove for pivotally coupling the 
lower expansion segment to the lower tubular support member. 

62. (New) The apparatus of claim 61 , wherein each upper expansion segment Is 
tapered in the longitudinal direction; and wherein each lower expansion segment Is tapered 
in the longitudinal direction. 
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63. (New) A collapsible expansion device comprising: 

an upper tubular support member comprising an Internal flange; 

en upper cam assembly coupled to the upper tubular support member comprising: 

a tubular base coupled to the upper support member; and 

a plurality of cam arms extending from the tubular base In a downward 
longitudinal direction, each cam arm defining an inclined surface; 
a plurality of upper expansion segments Interleaved with the cam arms of the upper 

cam assembly and ptvotally coupled to the internal flange of the upper tubular 

support member; 
a lower tubular support member comprising an Internal flange; 
one or more frangible couplings for releasably coupling the upper and lower tubular 

support members; 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining an inclined surface that 
mates with the Inclined surface of a corresponding one of the upper 
expansion segments; 
wherein the cams arms of the upper cam assembly are Interleaved with and 
overlap the cam arms of the lower cam assembly; and 
a plurality of lower expansion segments Interleaved with cam aims of the lower cam 
assembly, each lower expansion segment ptvotally coupled to tine Internal 
flange of the lower tubular support member and mating with the Inclined 
surface of a corresponding one of the cam arms of the upper cam assembly; 
wherein the tower expansion segments interleave and overlap the upper expansion 
segments; and 

wherein the upper and lower expansion segments together define an external 
surface for plastically deforming and radially expanding the expandable 
tubular member. 

64. (New) The assembly of daim 63, wherein each upper expansion segment 
comprises: 

a portion defining a surface including a hinge groove for pivotally coupling the upper 
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expansion segment to the upper tubular support: and 
wherein each lower expansion segment comprises: 

a portion defining a surface Including a hinge groove for pivotally 
coupling the lower expansion segment to the lower tubular support 
member. 

85. (New) The assembly of claim 63. wherein each upper expansion segment is tapered 
in the longitudinal direction; and wherein each lower expansion cone segment is tapered in 
the longitudinal direction. 

68. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

a tubular support member; 

a collapsible expansion device coupled to the tubular support member; 

an expandable tubular member coupled to the collapsible expansion device; 

means for displacing the collapsible expansion device relative to the expandable 

tubular member; and 
means for collapsing the expansion device. 

67. (New) The apparatus of daim 66, wherein the tubular support member comprises an 
upper tubular support member comprising an internal flange and a lower tubular support 
member comprising an internal flange; wherein the expansion device comprises: 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper support member; and 
a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining an Inclined surface; 
a plurality of upper expansion segments interleaved with the cam arms of the upper 
cam assembly and pivotally coupled to the Internal flange of the upper tubular 
support member, 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member, and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining an Inclined surface that 
mates with the inclined surface of a corresponding one of the upper 
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expansion segments; 

wherein the cams arms of the upper cam assembly are interleaved with and 
overlap the cam arms of the lower cam assembly; and 
a plurality of lower expansion segments Interleaved with cam arms of the lower cam 

assembly, each lower expansion segment ph/otally coupled to the Internal 

flange of the lower tubular support member and mating with ft© inclined 

surface of a corresponding one of the cam arms of the upper cam assembly; 

and wherein the apparatus further comprises: 
means for releasably coupling the upper tubular support member to the lower tubular 

support member; and 
means for limiting movement of the upper tubular support member relative to the 

lower tubular support member. 



68. (New) The apparatus of claim 67, further comprising: 
means for pivoting the upper expansion segments; and 
means for pivoting the tower expansion segments. 



69. (New) The apparatus of claim 66, further comprising: 

means for pulBng the collapsible expansion device through the expandable tubular 
member. 



70. (New) A collapsible expansion device, comprising: 
an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining an inclined surface; 
a plurality of upper expansion segments Interleaved with the cam arms of the upper 

cam assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward 

longitudinal direction, each cam arm defining an inclined surface that 
mates with the inclined surface of a corresponding one of the upper 
expansion segments; 
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wherein the cams arms of the upper cam assembly are interleaved with and 
overlap the cam arms of the lower cam assembly; 
a plurality of lower expansion segments interleaved with cam arms of the lower cam 

assembly, each lower expansion cons segment mating with the inclined 

surface of a corresponding one of the cam arms of the upper cam assembly: 
means for moving the upper cam assembly away from the lower expansion 

segments; and 

means for moving the lower cam assembly away from the upper expansion 
segments. 
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